Sperm binding to the pig zona pellucida and inhibition of binding by solubilized components of the zona pellucida.
An assay to determine the binding of pig spermatozoa to the zona pellucida (ZP) of pig oocytes was developed using conditions compatible with in-vitro fertilization of pig eggs and with pig sperm penetration of zona-free hamster ova. These conditions were used to define which of the pig oocyte ZP components were involved in sperm binding by a competitive inhibition approach. Assay variables that were optimized included: the method of sperm preparation; sperm preincubation time; sperm-oocyte coincubation time; sperm concentration and temperature; and methods for the separation of free from oocyte-bound spermatozoa. Inclusion of solubilized ZP in the sperm preincubation medium inhibited sperm binding approximately 50%. Both the 55K and 90K components inhibited sperm binding although the 55K component was more effective. The two polypeptides derived from chemical deglycosylation of the 55K families did not inhibit sperm binding. Of several monoclonal antibodies to the ZP components tested, only one directed against the 55K alpha glycoprotein family inhibited sperm binding. Sperm binding to pig oocyte ZP is therefore dependent on the carbohydrate moiety of the glycoproteins and appears to involve more than a single ZP glycoprotein.